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(71) We, Nuovo Pignone S.p.A., an 
Italian Company, of Via Matteucci, 2, Flor- 
ence, Italy, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to pressure vessels 
intended to withstand high internal pres- 
sures. An example of such a vessel is the 
casing of a centrifugal compressor working 
at high gas pressures. 

According to the present invention, there 
is provided a scalable pressure vessel which 
comprises : 

a container having a region defining a 
mouth and provided with a first circum- 
ferential groove in the internal face of 
the region and with a circumferential re- 
cess at the boundary between the internal 
face of the region and the end face of the 
region remote from the interior of the 
container, 

a member corresponding in shape to 
the mouth and locatable within the mouth, 
the member having a circumferential 
second groove which, when the member is 
correctly located in the mouth, is opposite 
the first circumferential groove; 

a plurality of elements movable between 
a first position in which they are accom- 
modated fully within the first groove and 
a second position in which they are 
accommodated partially within the first 
groove and partially within the second 
groove, whereby with the elements in the 
first position the member can be moved 
into and out of the mouth, and with the 
elements in the second position the mem- 
ber is secured in the mouth; 

movable means accessible from outside 
the container for moving the elements 
between the first and second positions; 
and 

sealing means for effecting a seal be- 
tween the container and the member when 
the latter is secured in the mouth, the 
sealing means including a ring seal locat- 
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able within the circumferential recess and 

a pressure ring for forcing the ring seal 50 

into the circumferential recess. 

The pressure vessel of the present inven- 
tion can be easily and quickly assembled 
and dismantled. 

Preferably the mouth-defining region of 55 
the container is annular, in which case the 
member is cylindrical, the first and second 
grooves are annular, and the elements are 
segments of an annular stop ring. 

The various annular segments can be 60 
whoDy withdrawn into the first groove by 
withdrawing the movable means, which can 
be a plurality of lifting pins, whereby the 
member can be quickly released. 

In addition to the aforementioned sealing 65 
means, there is preferably provided on that 
side of the stop ring nearer the interior of 
the container a conventional Oring housed 
in a suitable recess in the outwardly directed 
face of the member. ' 70 

In the first-mentioned sealing means, the 
ring seal is preferably a metallic ring having 
a trapezoidal cross-section, which is intended 
to be squashed between the container and 
the member by a pressure to be screwed 75 
on the member and fixed to the end face of 
the region of the container, for example by 
means of screws. Preferably each element is 
provided with its respective movable means, 
and each movable means extends through 80 
a respective aperture in the container. The 
sealing of the holes through which the 
movable means for moving the elements 
extend can be achieved by screw plugs and 
suitable packings. * w 85 

For a better understanding of the present 
invention and to show how the same may 
be carried into effect, reference will now be 
made, by way of example, to the accom- 
panying drawing which shows a cross-sec- 90 
tion through part of a pressure vessel ac- 
cording to the present invention. 

In the drawing there is shown a cylindrical 
body 11 of a centrifugal compressor and a 
circular plate 12 located within one end of 95 
the body 11. In the circumferential sur- 
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face of the plate 12 there is provided a 
circumferential groove 13. A similar but 
deeper groove 14 is provided in the inwardly 
facing surface of tie body 11 at a point 
5 opposite the groove 13. Located in the 
grooves 13 and 14 is a plurality of annular 
segments 15 of a stop ring. The segments 
15 are radially movable within the grooves 
13 and 14 and can be accommodated either 

10 completely within the groove 14, or parti- 
ally within the groove 14 and partially with- 
in the groove 13 (as illustrated). In the posi- 
tion illustrated in the drawing the sides of 
the segments 15 abut the sides of the grooves 

15 13 and 14 so as to effect the clamping of 
the plate 12 in the body 11. Each segment 

15 is connected to a respective movable 
member in the form of a pin 16. The pins 

16 are located in holes 17 and extend out- 
20 side the body 11. The pins 16 enable the 

segments to be moved radially inwards and 
outwards, from outside the body 11. In 
the position shown in the drawing the seg- 
ments 15 completely occupy the groove 13. 

25 The pins 16 and segments 15 allow a rapid 
release of the plate 12, which allows a quick 
assembly and dismantling of the plate 12. 

In order to seal the pressure vessel, in the 
cylindrical surface of the plate 12, nearer 

30 the interior of the container 11 than the 
groove 13 there is a circumferential recess 
18 wherein an O-ring 19 is housed. How- 
ever, in order to ensure effective sealing 
when working with high pressures, a more 

35 effective, further sealing system is provided. 
This latter sealing system comprises an an- 
nular ring 20 of trapezoidal cross-section 
and formed of a malleable metal. The ring 

20 is introduced into an inwardly-facing re- 
40 cess 21 in the body 11 and is squashed up 

against the inclined inner end of the recess 

21 by a pressure ring 22 screwed onto a 
screwthreaded outer region 23 of the plate 
12. The inclined inner end of the recess 

45 21 and the inclined inner end of the pres- 
sure ring 22 ensure that the annular ring 
20 is squashed towards the gap between die 
body 11 and plate 12 so as to ensure an 
effective seal. The pressure ring 22 is 

50 secured to the end face 24 of the body 11 
by screws. The annular ring 20 can, if de- 
sired, be made of a material other than 
metal. 

The sealing of the holes 17 is ensured by 
55 screw plugs 25 and suitable packings 26. 

WHAT WE CLAIM IS:— 
L A sealable pressure vessel, which com- 
prises: 

60 a container having a region defining a 
mouth and provided with a first circum- 
ferential groove in the internal face of 
the region and with a circumferential re- 



cess at the boundary between the internal 
face of the region and the end face of the 65 
region remote from the interior of the 
container; 

a member corresponding in shape to 
the mouth and locatable within the mouth, 
the member having a circumferential 70 
second groove which, when the member is 
correctly located in the mouth, is opposite 
the first circumferential groove; 

a plurality of elements movable between 
a first position in which they are accom- 75 
modated fufiy within the first groove and 
a second position in which they are 
accommodated partially within the first 
groove and partially within the second 
groove, whereby with the elements in the 80 
first position the member can be moved 
into and out of the mouth, and with the 
elements in the second position the mem- 
ber is secured in the mouth; 

movable means accessible from outside 85 
the container for moving the elements 
between the first and second positions; 
and 

sealing means for effecting a seal be- 
tween the container and the member when 90 

2?nf 1S ' m ±Q mouth > the 

sealing means including a ring seal locat- 
able within the circumferential recess and 
? P^re ring for forcing the ring seal 
into the circumferential recess. 95 
2. A pressure vessel according to Claim 

t'Z ^ 1 the i^S ^ ls trapezoidal in 
cross-section and the parallel faces of the 
trapezoid are cylindrical. 

1 or ^ SSf 881 ^ 3? Md accor ding to Claim 100 
Lfl* 2> . J™ 6 "™ the Pressure ring is pro- 
vided with an intemaf screwthread capable 
of engagement with an external screwthread 
on the member. 

3 th^K Ure VCSSel . accordin S to Claim 105 

wherein the pressure nng is provided with 
apertures, and wherein the vessel includes 

S!!!cW le 0f *">ugh the 

?^I e ?,/ nd . of engagement in said end 
face of the region. 110 

JLm P *f - Ure ^ 38 claimed ' m any 

provided with a circumferential recess be- 
tween the second groove and that face of 
3 e f , member . tended to face the interior 115 
of the container, and wherein an O-ring is 
located in the circumferential recess of the 
member, the O-ring functioning aTa se3" 

6. A pressure vessel as claimed in any 

£fi£^i d T> Whe l her ^tainer is 
cylindrical, the mouth is cylindrical the 

S b n er cl. drcular ' md ^ element ?re 
annular segments. 125 

m!wL P T ?Urc V £ isel . as claim «J in any 
preceding claim, wherein each element is 
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provided with its respective movable means, 
and each movable means extend through a 
respective aperture in the container. 

8. A pressure vessel as claimed in Claim 
7, wherein each of the apertures through 
which a movable means extends is sealed by 
a hollow screw plug screwed into the con- 
tainer and abutting sealing material. 

9. A pressure vessel substantially as 
hereinbefore described with reference to, 
and as illustrated in, the accompanying 
drawing. 
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